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A golf club head with sound tuning composite members
forming at least a portion of the surface of the golf club head
1s disclosed herein. The composite members being a compos-
ite layer made out of a sandwiched core layer that 1s 1nter-
posed inside the midsection of the composite member to

provide vibration damping and sound tuning characteristics.
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GOLF CLUB HEAD WITH STIFFENING AND
SOUND TUNING COMPOSITE MEMBER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 13/192,346, filed Jul. 27, 2011, which 1s a
continuation of U.S. patent application Ser. No. 12/334,563
filed Dec. 15, 2008, now U.S. Pat. No. 8,007,369. Both appli-

cations are mcorporated herein by reference 1n their entire-
ties.

FIELD OF THE INVENTION

The present invention relates to a golf club head with at
least one composite member forming at least a portion of an
outer surface of the golf club head, and more specifically a
golf club head where the composite members 1s multi-layered
with a sandwiched core layer interposed inside the composite
member to provide one or more of the following: structural

stiffness, vibration damping, and sound tuning for the golf
club head.

BACKGROUND OF THE INVENTION

The complexities of goli club design are known. The speci-
fications for each component of the club (1.e., the club head,
shaft, grip, and subcomponents thereof) directly impact the
performance of the club. Thus, by varying design specifica-
tions, a golf club can be tailored to have specific performance
characteristics.

The design of club heads has long been studied. Among the
more prominent considerations 1n club head design are loft,
lie, face angle, horizontal face bulge, vertical face roll, center
ol gravity, rotational moment of 1nertia, material selection,
overall head size, and overall head weight. While this basic
set of criteria 1s generally the focus of golf club designers,
other design aspects unrelated to performance such as sound
of the club head upon impact with a ball must also be consid-
ered.

As the size of golf club heads has increased, weight distri-
bution has become a major design consideration. In particu-
lar, 1n the quest to design 1n additional discretionary mass, 1t
has become desirable to decrease the wall thicknesses of the
portions of the club head wall that do not improve mass
properties. Additionally, composite materials have also been
used 1n the past to replace various sections of the club head
walls to further improve weight distribution and generate
discretionary mass. Because of the thin walls, composite
materials, and the large volumes of the golf club head; large
portions of the heads act as membranes and vibrate relative to
cach other. In some instances, the vibration that takes place
could result 1n an unappealing sound during impact between
the golt club and the golf ball.

Golfers have become accustomed to hearing a particular
sound when the golf club impacts the golf ball, especially
when a large volume golf club 1s used. This “1deal sound”,
although often a result of personal preference, can drastically
turn 1nto an unappealing sound 11 1t varies too much from the
above mentioned “1deal sound.”

Various sound tuning features have been incorporated 1nto
hollow bodied golf clubs to try and capture and maintain this
“1deal sound”. One example 1s described 1 U.S. Pat. No.
6,852,038 to Yabu for a Golf Club Head and Method of
Making the Same. In that example, a hollow body golf club
head 1ncludes rib-like walls that form the 1nner surface of the
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sole and crown. The sound emitted into the hollow cavity due
to contact with a golf ball 1s directed rearward and parted

laterally by the ribs. Sound bars are included 1n some embodi-
ments that are located a small distance behind the club face
and extends between the crown and sole. The sound bars are
included to further part the sound vibrations.

Another example 1s described in U.S. Pat. No. 5,718,641 to
Lin for a Golf Club head that Makes a Sound when Striking
the Ball. In that example, the golf club head includes a sound
plate that 1s suspended 1n the hollow body of the club head that
makes a sound and echoes the sound during impact between
the club head and a golf ball. One edge of the sound plate 1s
fixed to a wall of the hollow club head and the remaining
edges are unattached so that the sound plate 1s able to vibrate
to the remainder of the club head.

As an alternative to adding sound ribs or ridges, others have
added features to golf club heads to improve rngidity of the
club head by reducing relative vibration between opposing
walls to reduce the energy that 1s waste din deforming the club
head and to redirect that energy into the golf ball. For
example, U.S. Pat. No. 6,524,197 to Boone for a Golf Club
Head Having a Device for Resisting Expansion Between
Opposing Walls During Ball Impact describes a feature
designed for the above stated purpose. The golf club head
includes a tensioning device that extends between the crown
and sole. In particular, the tensioning device includes an
clongated cylindrical member that extends through apertures
in each of the crown and sole and enlarged ends that are
unable to pass through the apertures. One of the enlarged
heads 1s threaded so that a threaded end member may be used
to tension the elongate cylindrical member thereby placing
the hollow body 1n compression and increasing the rigidity of
the hollow body.

It can be seen from above that despite numerous attempts to
control the sound, the current art utilize heavy and burden-
some objects such as ribs, rnidges, panels, or even posts within
the internal cavity of the golf club head to create structural
stiffness, control vibration damping, and adjust the sound.
The additions of these heavy and burdensome objects are
undesirable not only because they are expensive to manufac-
ture, but they could also add additional weight to the golf club
head at locations that may not be desirable for performance
optimization.

Hence, 1t can be seen that there 1s a need 1n the field for a
golf club head that 1s capable of controlling the sound char-
acteristics without heavy and burdensome objects inserted
into the internal cavity of the golf club head. More specifi-
cally, there 1s a need for a golf club head that utilizes the
pre-existing performance optimization components such as a
composite member, and modifying the internal composition
of the composite member to provide structural stifiness,
vibration damping, and sound tuning characteristics.

BRIEF SUMMARY OF THE INVENTION

In one aspect of the present mvention, a golf club head
comprising of a hitting face providing a surface area for
striking a golf ball, a body section including a crown section
and a sole section and extending from a rear section of the
hitting face, and a composite member forming at least a
portion of the surface of the golf club head; wherein the
composite member further comprises of a sandwiching outer
layer, a sandwiching inner layer, and a sandwiched core layer
interposed between the sandwiching outer layer and the sand-
wiching inner layer; wherein the sandwiched core layer 1s of
a different material composition than the sandwiching outer
layer and the sandwiching inner layer, and wherein said golf
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club head has a volume ranging from 350 cubic centimeters to
4935 cubic centimeters; and wherein said golf club head has a
length ranging from 3.5 inches to 5.0 inches and a width
ranging from 4.0 inches to 5.0 inches.

In another aspect of the present invention, a golf club head
comprising of a hitting face providing a surface area for
striking a ball, a body section including a crown section and a
sole section and extending from a rear section of the hitting
face, and a composite member forming at least a portion of the
surface of the golf club head; wherein the composite member
turther comprises of a sandwiching outer layer, a sandwich-
ing inner layer, and a sandwiched core layer comprising of a
vibration damping material interposed between the sand-
wiching outer layer and the sandwiching inner layer; wherein
said golf club head has a volume ranging from 3350 cubic
centimeters to 495 cubic centimeters; and wherein said golf
club head has a length ranging from 3.5 inches to 5.0 inches
and a width ranging from 4.0 inches to 5.0 inches.

In another aspect of the present invention, a method of
altering sound of a golf club head comprising of connecting a
body section to the rear section of the golf club head, replac-
ing at least a portion of the surface of the body section with a
composite member; wherein the composite member 1s com-
prising of a sandwiching outer layer at an external surface of
the golf club head, and a sandwiching mner layer at an inter-
nal surface of the golf club head, interposing a vibration
damping material between the sandwiching outer layer and
the sandwiching inner layer.

These and other features, aspects and advantages of the
present invention will become better understood with refer-
ences to the following drawings, description and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other features and advantages of the
invention will be apparent from the following description of
the invention as illustrated in the accompanying drawings.
The accompanying drawings, which are incorporated herein
and form a part of the specification, further serve to explain
the principles of the invention and to enable a person skilled
in the pertinent art to make and use the 1nvention.

FIG. 1 shows a side profile view of one embodiment of the
present invention wherein the composite member 1s located at
the crown;

FI1G. 2 shows a top view of the embodiment of the present
invention as shown in FIG. 1;

FI1G. 3 shows a cross-sectional view of the embodiment of
the present invention as shown 1n FIG. 2 taken along line A-A;

FIG. 4 shows an alternative embodiment of the present
invention wherein the composite member 1s located at the
sole:

FIG. 5 shows a cross-sectional view of an alternative
embodiment of the present invention as shown in FIG. 4,
taken along the midsection similar to line A-A;

FIG. 6 shows a cross-sectional view of a further alternative
embodiment of the present invention taken along the midsec-
tion similar to line A-A', wherein the composite member has
a different profile;

FI1G. 7 shows a cross-sectional view of a further alternative
embodiment of the present invention taken along the midsec-
tion similar to line A-A', wherein the composite member has
a different profile;

FIG. 8 shows a top view of a further alternative embodi-
ment of the present invention, wherein the composite member
has a different profile;
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FIG. 9 shows a top view of a further alternative embodi-
ment of the present invention wherein the composite member

has a different profile;

FIG. 10 shows a top view of a further alternative embodi-
ment of the present invention wherein the composite member
has a different profile;

FIG. 11 shows a top view of a further alternative embodi-
ment of the present invention wherein the composite member
has a different profile; and

FIG. 12 shows a cross-sectional side view of a further

alternative embodiment of the present mnvention taken along
A-A' as shown in FIG. 11.

DETAILED DESCRIPTION OF THE INVENTION

The following detailed description 1s of the best currently
contemplated modes of carrying out the mmvention. The
description 1s not to be taken 1n a limiting sense, but 1s made
merely for the purpose of 1llustrating the general principles of
the 1nvention, since the scope of the invention 1s best defined
by the appended claims.

Various mnventive features are described below and can
cach be used independently of one another or 1n combination
with other features. However, any single inventive feature
may not address any or all of the problems discussed above or
may only address one of the problems discussed above. Fur-
ther, one or more of the problems discussed above may not be
fully addressed by any of the features described below.

The present invention generally provides a golf club head
with stiffening and sound tuning capabilities and character-
istics. More specifically, the present invention utilizes a golf
club head that 1s comprised of two or more materials and
utilizing an already existent composite member that forms at
least a portion of the surface of the golf club head to provide
stiffening and sound tuning characteristics. Even more spe-
cifically, the current invention may include a sandwiched core
layer interposed 1n the middle between multilayer composite
members that form the composite member to directly provide
stiffness within the golf club head. Sound characteristics may
be dramatically improved through a combination of engi-
neered dampening systems and a tailored vanation in struc-
tural stifiness. The current invention 1s unlike the prior art golt
club heads wherein heavy, burdensome, expensive, and com-
plicated components are installed within the internal cavity of
the golf club head to provide stifiness to address the vibration
and sound 1ssue. The current invention utilizes pre-existing
composite members within a golf club head that was tradi-
tionally used for weight saving purposes, and adds an addi-
tional stiffening and vibration damping layer directly within
the composite member to improve sound tuning characteris-
tics.

Every golf club produces a distinct sound and feels when it
1s used to strike a golf ball. The sound and feel which are
produced by the vibration behavior of the golf club head, may
often be a result of the design of the golf club head. Golif club
head designs may be analyzed and samples may be tested to
characterize the vibration characteristics of a particular
design 1n an attempt to determine whether the sound and feel
produced by a golf club head will be acceptable to the average
golfer. In particular, the frequency values and displacement
mode shapes are determined for the club head. It 1s generally
understood that lower frequency modes have a tendency to
detrimentally atfect the sounds and feel of a particular golf
club head.

FIG. 1 shows a side view of one embodiment of the present
invention showing golf club head 100 which may contain a
hitting face 102 at a fore section of golf club head 100 wherein
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a surtace area 1s provided for striking a ball. In this current
exemplary embodiment, golf club head 100 may contain a
face msert 103 to further provide an area for striking the ball;
however, hitting face 102 may also can be a unitary compo-
nent without departing from the scope of the present inven-
tion. Connected to the rear section of hutting face 102 1s abody
section 104 which may comprise of a crown section 106, a
sole section 108, and a skirt section 109. It should be noted
that 1in an alternative embodiment, skirt section 109 could
often be classified as part of the crown section 106 or part of
the sole section 108 all without departing from the scope of
the present invention. Here, as shown 1n FIG. 1 of the current
exemplary embodiment, golf club head 100 may have a com-
posite member 110 connected to a crown section 106 of the
body section 104 to provide stiffening and vibration damping
to golf club head 100.

FIG. 1 also shows that 1n the current exemplary embodi-
ment, the composite member 110 may generally be made out
of a different material than the remainder of the body section
104 of the golf club head 100. “Composite member” 110 as
described 1n this current exemplary embodiment may gener-
ally be made out of a composite material that 1s different than
the remainder of the body section 104. This composite mem-
ber may offer weight saving capabilities by changing the
material to different materials that provides weight saving,
capabilities all within the scope of the present invention.

Golfclub head 100, here 1n this current exemplary embodi-
ment, may have a preferable volume range of approximately
300 cubic centimeters to approximately 600 cubic centime-
ters, and more preferably 1n the volume range of approxi-
mately 330 cubic centimeters to approximately 550 cubic
centimeters, even more preferably in the volume range of
approximately 375 cubic centimeters to approximately 475
cubic centimeters, and most preferably approximately 420
cubic centimeters to approximately 460 cubic centimeters; all
without departing from the scope of the present invention.

The mass of golf club head 100 of the present invention
ranges from 165 grams to 250 grams, preferably ranges from
175 grams to 230 grams, and more preferably from 190 grams
to 210 grams. More specifically, face insert 103, as shown 1n
the present exemplary embodiment may have a weight of
approximately 20 grams to approximately 60 grams, prefer-
ably ranging from approximately 30 grams to approximately
50 grams, and more preferably from approximately 35 grams
to approximately 45 grams. Additionally, the body section
104, as shown 1n the present exemplary embodiment may
have a weight of approximately 115 grams to approximately
145 grams, preferably ranging from approximately 120
grams to approximately 140 grams, and more preferably from
approximately 125 grams to approximately 135 grams.

Golf club head 100 1n this current exemplary embodiment
may have a preferred length range of approximately 3.5
inches to 5.0 inches measuring from the face of the club
towards the skirt of the club 1n accordance with USGA defi-
nitions; more preferably 4.0 inches to 5.0 inches, and most
preferably 4.5 inches to 5.0 inches. Additionally golf club
head 100 may have a preferred width range of approximately
4.0 inches to 5.0 inches measuring from the widest part of the
heel to the widest part of the sole 1n accordance with USGA
definitions; more preferably 4.5 inches to 5.0 inches.

Hitting face 102 1n this current exemplary embodiment 1s
generally made out of a metallic material, and generally
placed at the fore section of golf club head 100 for contact
with a golf ball. Hitting face 102 may generally be made out
of titantum alloy materials for their performance characteris-
tics when 1n contact with a golf ball, however numerous other
materials other than titanium alloy may also be used without
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departing from the scope of the present invention. The face
insert 103 may generally have the same consistent material as
the remainder of hitting face 102; however, face msert 103
may be made out of a different material such as a heat treated
6-20-20 titanium alloy or any other material capable of pro-
viding a serviceable striking area without departing from the
scope of the present invention.

FIG. 2 shows a top view of golf club head 200 1n accor-
dance with an embodiment of the present invention. The top
view of golf club head 200, as shown in the current exemplary
embodiment, shows the composite member 210 covering the
majority of the crown section 206. This arrangement of the
composite member 210 allows for increased weight shifting
from the crown section 206 and creates the increased amount
of discretionary weight. However, nonmetallic member 210
may only be a minor part of the crown section 206 without
departing from the scope of the present invention.

Turming now to FIG. 3 showing a cross-sectional view of
the exemplary embodiment of the present invention taken
along the middle of golf club head 200 as depicted by line
A-A'1n FIG. 2. The cross-sectional view of the current exem-
plary embodiment shows that the composite member 310
may be further comprised of a sandwiching outer layer 312 at
a top outer surface of the composite member 310, a sandwich-
ing mner layer 314 at a bottom 1nner surface of the composite
member 310, and a sandwiched core layer 316 interposed
between the sandwiching outer layer 312 and the sandwich-
ing inner layer 314. The sandwiched core layer 316, as shown
in the current exemplary embodiment may further provide
structural rigidity to composite member 310, which 1n turn
may also provide vibration damping to improve sound.

Body section 304 1n this current exemplary embodiment
may generally be comprised of a crown section 306 and a sole
section 308. In alternative embodiments, body section 304
could contain various other components such as a skirt sec-
tion, a toe section, a heel section, or any other section not
defined as a hitting face 302 all without departing from the
scope of the present invention. The crown section 306 and
sole section 308 form the upper and lower surfaces, respec-
tively, of body section 304. Additionally, body section 304
generally provides the majority of the surface area of golf
club head 300. In order to maintain the large volume of
modern golf club heads while providing maximum discre-
tionary mass, crown section 306 and sole section 308 tend to
have relatively thin walls, which results 1n those portions
often acting as a vibrating membrane during and after impact
with the golf ball. Crown section 306 and sole section 308
may be spaced apart from each other, and they combine to
form the body section 304 with or without any further sub-
components such as a skirt section, a toe section, and a heel
section; all without departing from the scope of the present
ivention.

The cross-sectional view of golf club head 300 allows the
variable thickness feature of face insert 303 to be shown.
Here, hitting face 302 may contain a variable face thickness
section 305 within the face msert 303 as shown by U.S. Pat.
Pub. 2006/0068932 the disclosure of which 1s incorporated
by reference 1n 1ts entirety; however, hitting face 302 could
also be of a uniform thickness or even without a face msert all
without departing from the scope of the present invention.

Body section 304 1n this current exemplary embodiment
may generally consist of a metallic member of the golf club
head 300 and a composite member 310 of golf club head 300
that 1s of a different material than the remainder of the body
section 304. Metallic member of golf club head 300 may
generally be used to provide structural rigidity and a solid feel
to golf club head 300, and the composite members 310 are
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generally used for weight saving purposes; however, it should
be noted that the entire body section 304 may be made out of
a composite member 310 to achieve the same objective of
weight shifting without departing from the scope and content
of the present invention. As indicated previously, 1n order to
create even more discretionary weight, more and more coms-
ponents of body section 304 may be replaced with composite
member 310 without departing from the scope of the present
invention. As shown in the current exemplary embodiment 1n
FIG. 3, composite member 310 may be used to replace a
crown section 306 of the golf club head 300 or in an alterna-
tive embodiment, composite member 310 could also be used
to replace the sole section 308, the skirt section, a toe section,
a heel section, or any other sections of body section 304 all
without departing from the scope of the present invention.

FIG. 3 also shows the composite member 310 filling in the
area ol golf club head 300 that 1s not made out of the metallic
material. Put in another way, the composite member 310 fills
in gaps 1n the external wall of golf club head 300 that 1s not
made out of a metallic material. However, composite member
310 can also work 1n conjunction with metallic member to
torm a dual layer golf club head 300 to contain an overlapping
profile that achieves the same sound tuning characteristic
without departing from the scope of the present mvention.
Composite member 310, as shown in this current exemplary
embodiment provides a majority of the surface area of golf
club head 300 via body section 304; however composite
member 310 may also be strategically placed at various loca-
tions of golf club head 300 without providing a majority of the
surface area of golf club head 300 without departing from the
scope of the present invention.

Composite member 310 may be further comprised of a
sandwiching outer layer 312, a sandwiching inner layer 314,
and a sandwiched core layer 316. It should be noted that even
though sandwiching outer layer 312 and the sandwiching
inner layer 314 are separated by a sandwiched core layer 316,
they may generally be made out of the same material; how-
ever, sandwiching outer layer 312 and sandwiching inner
layer 314 may be made out of different materials with differ-
ent characteristic without departing from the scope of the
present invention. Sandwiching outer layer 312 and sand-
wiching inner layer 314 could be comprised of various dii-
terent polymers such as plies of pre-preg maternial, thermo-
plastic materials such as polyurethanes, polyesters,
polyamides, 1onomers, continuous fiber pre-preg material,
injection molded plastic, bucky paper, or any other similar
material that has a lighter weight without departing from the
scope of the present mvention. Alternatively, sandwiching
outer layer 312 and sandwiching inner layer 314 may also be
comprised of metallic materials such as aluminum, titanium,
magnesium, or any other metallic material that 1s lightweight
without departing from the scope of the present invention. In
a preferred embodiment, the sandwiching outer layer 312 and
sandwiching inner layer 314 may be made out of carbon fiber
due to its high strength and weight saving qualities.

Sandwiched core layer 316, as shown 1n the current exem-
plary embodiment contains a thickness profile that may bulge
into the internal cavity of golf club head 300 to increase the
area and volume of sandwiched core layer 316, hence allow-
ing an increase stifiness and vibration damping. However, 1t 1s
worth noting that sandwiched core layer 316 may contain a
thickness profile that 1s uniform 1n thickness within the entire
range ol composite member 310, bulges out away from the
external surface of golf club head 300, or any other thickness
profile that 1s capable of providing structural stifiness and
vibration damping without departing from the scope of the
present invention.
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Sandwiched core layer 316, as shown 1n the current exem-
plary embodiment may generally be made out of various
different materials ranging from plastic polymer, aluminum
polymer, foam, resin impregnated paper, balsa wood, bucky
paper, lilled vinyl polymer, visco elastic polymer, rubber, or
any type or material that 1s of alow density and has substantial
compressibility such that 1t can withstand the manufacturing
process without collapsing all without departing from the
scope of the present mvention. Sandwiched core layer 316
could also be 1n various different shapes such as a honeycomb
hexagonal shape, trapezoidal shape, triangular shape, pyra-
midal shape, conic shape, cylindrical shape, spherical shape,
rhombus shape, or any other shape that 1s capable of provid-
ing increased structural stifiness while minimizing density
and weight of golf club head 300 all without departing from
the scope of the present invention.

Sandwiched core layer 316, as shown 1n the current exem-
plary embodiment may generally be comprised of a light-
weight material to create discretionary weight; however,
sandwiched core layer 316 may also be a dense heavy mate-
rial that allows specific weights to be placed at various loca-
tions of golf club head 300 without the need for alternative
attachment means without departing from the scope and con-
tent of the present invention.

It should also be noted here that although sandwiched core
layer 316 may often be capable of adding structural stifiness,
sandwiched core layer 316 may also serve a purely vibration
damping purpose that does not enhance structural stifiness
without departing from the scope of the present invention. For
example, sandwiched core layer 316 could also be of a foam
type material, cotton type material, or any other material
capable of absorbing vibration damping without adding
structural stifiness all without departing from the scope of the
present 1nvention.

The current invention may achieve improved sound char-
acteristics by increasing structural stifiness 1n two ways uti-
lizing the composite member 310. First, the separation of
sandwiching outer layer 312 and the sandwiching inner layer
314 helps achieve increased structural inertia, which 1 turn
increases the stifiness of the material. Because the structural
inertia of a composite material increases with the separation
of the structural matenial, just by separating sandwiching
outer layer 312 from sandwiching inner layer 314 alone, the
structural stifiness of composite member 310 increases. Sec-
ondly, sandwiched core layer 316 could also increase struc-
tural stiflness either through 1ts physical properties or through
geometric shapes such as a honeycomb mentioned above. By
interposing a sandwiched core layer 316 between sandwich-
ing outer layer 312 and sandwiching inner layer 314, the
composite member 310 achieves significant improvement 1n
structural stifiness in at least the two methods mentioned
above.

FIG. 4 shows a side view of an alternative embodiment of
a golf club head 400 1n accordance with the present invention
wherein the composite member 410 1s placed at the sole
section 408 of golf club head 400. This alternative embodi-
ment, as described above, may be used to provide structural
stiffness at the sole section 408 or provide sound tuning at the
sole section 408 of the golf club head 400.

FIG. 5 shoes a cross-sectional view of the alternative
embodiment of the present invention as shown i FIG. 4,
wherein the composite member 310 1s placed at the sole
section of golf club head 500. Similar to the cross sectional
view presented in FIG. 3, the current alternative embodiment
shows a sandwiching outer layer 512, a sandwiching inner
layer 514, and a sandwiched core layer 516 interposed
between the sandwiching outer layer 512 and a sandwiching
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inner layer 514. These layers may contain the same charac-
teristics as those described 1n FIG. 3, but placed at the sole
section 508 also to achieve sound tuning and stiffening of golf
club head 500.

FI1G. 6 shows a cross-sectional view of a golf club head 600
in accordance with a further alternative embodiment of the
present mvention wherein the composite member 610 may
contain a sandwiched core layer 616 with a uniform thickness
profile mterposed between sandwiching outer layer 612 and
sandwiching inner layer 614. It should be noted that although
FIG. 6 depicts this further alternative embodiment to have the
composite member 610 1n the crown section 606, the com-
posite member 610 may be placed at the sole section 608, the
skirt section, the heel section, the toe section, or any other
section within golf club head 600 all without departing from
the scope of the present invention.

FI1G. 7 shows a cross-sectional view of a golf club head 700
in accordance with a further alternative embodiment of the
present mvention wherein the composite member 710 may
contain a sandwiched core layer 716 with thickness profile
that bulges out away from golf club head 700, and 1interposed
between sandwiching outer layer 712 and sandwiching inner
layer 714. It should be noted that although FIG. 7 depicts this
turther alternative embodiment to have the composite mem-
ber 710 in the crown section 706, the composite member 710
may be placed at the sole section 708, the skirt section, the
heel section, the toe section, or any other section within golf
club head 700 all without departing from the scope of the
present invention.

FIG. 8 shows a top view of a further alternative embodi-
ment of the present invention wherein although the composite
member 810 covers a majority of the crown section 806, the
sandwiched core layer 816 interposed inside the composite
member 810 may only occupy a partial section of composite
member 810. Sandwiched core layer 816 may be placed 1n a
way that strategically occupies a location that coincides with
the vibration damping needs of a golf club head 800 upon
impact with a golf ball. Once again, i1t should be noted that
although 1n FIG. 8, the composite member 810 1s located 1n
the crown section 806, the composite member 810 may be
placed at the sole section, the skirt section, the heel section,
the toe section or any other section with golf club head 800 all
without departing from the scope of the present invention.
The sandwiched core layer 816 in this current exemplary
embodiment may be placed at the crown section 806 near the
hosel of golf club head 800; however, sandwiched core layer
816 may also be placed toward the toe section, the leading
edge, the trailing edge, on the crown, on the sole, on the skart,
or any other location on golf club head 800 that needs vibra-
tion damping all without departing from the scope of the
present invention. Finally, although third section 816 may be
square 1n shape 1n FI1G. 8, third section 816 may be rectangu-
lar 1n shape, circular 1n shape, triangular shape, trapezoidal 1n
shape, octagonal 1n shape, criss cross 1n shape, or any other
shape that 1s capable of addressing the vibration damping
needs of golf club head 800 without departing from the scope
ol the present 1nvention.

FIG. 9 shows a top view of a further alternative embodi-
ment of the present mvention wherein the sandwiched core
layer 916 interposed inside the composite member 910 takes
on a rectangular shape at a different location on golf club head
900. This alternative embodiment of golf club head 900 1den-
tifies another potential location within golf club head 900
wherein vibration damping coincides with the sound
improvement needs of golf club head 900 when i1t comes 1n
contact with a golf ball. Sandwiched core layer 916 may also
be placed toward the toe section, the leading edge, the trailing,
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edge, on the crown, on the sole, on the skirt, or any other
location on golf club head 900 that needs vibration damping
all without departing from the scope of the present invention.

FIG. 10 shows a top view of a further alternative embodi-
ment of the present mvention wherein the sandwiched core
layer 1016 interposed inside the composite member 1010
takes on a circular shape at a different location on golf club
head 1000. This alternative embodiment of golf club head
1000 1dentifies another potential location within golf club
head 1000 wherein vibration damping could be needed when
golf club head 1000 comes in contact with a golf ball. Sand-
wiched core layer 1016 may also be placed toward the toe
section, the leading edge, the trailing edge, on the crown, on
the sole, on the skirt, or any other location on golf club head
1000 that needs vibration damping all without departing from
the scope of the present invention.

FIG. 11 shows a top view of a further alternative embodi-
ment of the present mvention wherein the sandwiched core
layer 1116 interposed 1nside composite member 1110 takes
on a multiple elongated rectangular shape at various different
locations on golf club head 1100. This alternative embodi-
ment of golf club head 1100 allows multiple sandwiched core
layers 1116 to be iterposed inside composite member 1110
to provide vibration damping at multiple locations within golf
club head 1100. Sandwiched core layer 1116 may also be
placed toward the toe section, the leading edge, the trailing
edge, on the crown, on the sole, on the skirt, or any other
location on golt club head 1100 that needs vibration damping
all without departing from the scope of the present invention.

FIG. 12 shows a cross-sectional view of a further embodi-
ment of the present invention taken along the middle of golf
club head 1100 as depicted by line A-A'1n FIG. 11. Similar to
golf club head 1100, golf club head 1200 has multiple sand-
wiched core layers 1216 interposed inside composite member
1210, between sandwiching outer layer 1212 and sandwich-
ing nner layer 1214. FIG. 12 demonstrates that the sand-
wiched core layers 1216 protrude into the cavity of the golf
club head 1200; however, as illustrated above, sandwiched
core layers 1216 may have a uniform thickness within com-
posite member 1210, or even protrude out of golf club head
1200 all without departing from the scope of the present
invention. Finally, although sandwiched core layers 1216 1n
this current exemplary embodiment may be shown as a uni-
form material, sandwiched core layers 1216 may be com-
prised of dual materials, or even multiple matenals to address
the various strengthening and vibration dampening needs of
sandwiched core layers 1216 all without departing from the
scope of the present invention.

As shown 1n the aforementioned various figures, a pre-
terred embodiment of the present invention utilizes structural
stiffness and vibration damping to control the sound charac-
teristics of a golf club head when 1t comes 1n contact with a
golf ball. Given a golf club swing speed of approximately 80
miles per hour (“MPH”) to approximately 130 MPH, a golf
club head could potentially reach amplitude of 125 decibels
(“dB”’) when measured at a distance of 1 foot. However, a golt
club 1n accordance with the present invention, given the same
swing speed, may yield an amplitude level less than approxi-
mately 125 dB, preferably of an amplitude level of less than
approximately 120 dB, and even more preferably an ampli-
tude level of less than approximately 110 dB, and more pret-
crably an amplitude level of less than approximately 100 dB.

Although amplitude 1s an important characteristic of
sound, a preferred embodiment of the present invention that
utilizes structural stifiness and vibration damping will also be
able to control the frequency of a golf club head when 1t
comes 1n contact with a golf ball. Given a golf club swing
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speed of approximately 80 MPH to approximately 130 MPH,
a golf club head 1n accordance with the present invention may
yield a frequency greater than approximately 2500 hertz
(“Hz”), preferably of a frequency greater than approximately
3000 Hz, and more preferably greater than approximately
3500 Hz. A further discussion of the frequency values asso-
ciated with reduction 1n noise can also be found 1 U.S. Pat.
No. 7,297,072, the disclosure of which 1s incorporated by
reference 1n 1ts entirety.

It should be understood, of course, that the foregoing
relates to exemplary embodiments of the invention and that
modifications may be made without departing from the scope
and content of the invention as set forth in the following
claims.

The mvention claimed 1s:

1. A golf club head comprising:

a hitting face providing a surface for striking a golf ball;

a body section including a crown section and a sole section,

the body section extending from said hitting face, the
hitting face, crown section, and sole sections forming an
interior cavity of the club head, the body section com-
prising a body material and a composite material,
wherein the composite material comprises multiple
sandwiched core layers, and wherein the composite
material 1s interposed inside a gap within the body mate-
rial.
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2. The golf club head of claim 1, wherein the body material

comprises carbon fiber.

3. The golf club head of claim 1, wherein the multiple
sandwiched core layers are connected.

4. The golf club head of claim 1, wherein the multiple
sandwiched core layers comprise a material selected from a
plastic polymer, an aluminum polymer, a foam, a resin
impregnated paper, balsa wood, bucky paper, filled vinyl
polymer, a visco elastic polymer, rubber, and cotton.

5. The golf club head of claim 1, wherein the multiple
sandwiched core layers comprise honeycomb, hexagonal,
trapezoidal, triangular, pyramidal, conical, cylindrical,
spherical, rectangular or rhomboidal shapes.

6. The golf club of claim 1, wherein the multiple sand-

wiched core layers protrude into the cavity of the golf club
head.

7. The golf club of claim 1, wherein the multiple sand-
wiched core layers have a uniform thickness.

8. The golf club of claim 1, wherein the multiple sand-
wiched core layers are placed toward the toe section, the
leading edge, the trailing edge, on the crown, on the sole, or on

the skirt.
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